Figure 1. In the flow-based access mechanism, data sent through a customer's equipment is tagged and bandwidth is reserved as the data is passed to an edge router. CPE: Customer premises equipment. ONU: Optical network unit. OLT: Optical line terminal. ER: Edge router. BW: Bandwidth.
does not, the OLT should transfer the request to other control equipment that does. 2 In addition, the OLT can guarantee bandwidth through both end-to-end and access networks because it gets the flow tag information from the edge router, which has already reserved core network resources. Thus, to avoid conflicts, connection admission control (CAC) should be required to block incoming traffic when needed, i.e., in the worst cases of network congestion. CAC will alert customers immediately when the CPE chooses an unavailable traffic type or tries to transmit without permission at the same time as another customer.
General weighted fair queuing (WFQ) is not appropriate for use with the flow-based access mechanism, since high-priority packets must yield precedence to low-priority packets when the latter belong to a flow being transmitted through an Ethernet passive optical network. In such cases, the high-priority data must wait to guarantee minimum bandwidth for the low- priority data. To meet these requirements, the WFQ should be modified to a constraint-based WFQ (C-WFQ). Figure 2 illustrates the C-WFQ algorithm. When the classified packets come into an ONU from the CPE, the ONU sorts them. If they belong to the flow being transmitted, the ONU will attach the same label and allocate the same bandwidth. Otherwise, the ONU allocates bandwidth by the WFQ algorithm.
Continued on next page
The ONU also needs to compare the allocated bandwidth and the corresponding service-level agreement. If the terms of the agreement are satisfied, the packets are sent to an OLT. If, however, the ONU doesn't have sufficient resources to assign, it should reduce the bandwidth being used for other flows. For the most part, the ONU would retrench bandwidth belonging to lower-priority classes. If all the reducible resources belong to higher-priority classes, the ONU will cut those resources off and reallocate the bandwidth. In the worst case, if there is no marginal resource, the ONU should raise an alarm and drop incoming packets.
Conclusion
DFA is the next-generation network's version of dynamic bandwidth allocation. Its main advantage is that it can allocate bandwidth to a specific customer's flows and also guarantee minimum bandwidth in the access area in accordance with the service-level agreement. DFA allows the service provider to offer guaranteed QoS before network congestion occurs. My colleagues and I have observed that the advantage afforded by the C-WFQ involves a tradeoff in terms of overall system performance, owing to the complexity and time required for resource reservations before calculating the algorithm. In the future, we plan to use flow tags to exploit the advantages of MPLS such as explicit routing. 
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